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ABSTRACT 
Effect of Dietary Levels of Decorticated Cowpea 
 (Vigna unguiculata) Supplemented with Molasses  
on Broiler Chicks Performance 
 
Muamer Mohamed Musa  
M.Sc.in Animal Production 
 
 This study was conducted to determine the effect of different level of 
dietary decorticated cowpea (Vigna unguiculata) seeds supplemented with 
molasses on broiler performance. A total of 240 unsexed   one-day old broiler 
chicks (Ross 308) were used .The birds were randomly divided into six equal 
groups, with 8 replicates each(5 birds/ replicate) in a completely randomized 
design with factorial arrangement. Six experimental diets (each starter and 
finisher) were formulated to be approximately isocaloric and isonitrogenous to 
meet the nutrient requirements for broiler chicks. Three levels (0 %, 10 %, and 
20 %) of cowpea with two levels of molasses 0%, 3% . were used. The feed 
and water were provided ad libitum. Feed intake and body weight were 
recorded weekly. The experiment lasted for 6 weeks. The results showed that 
the inclusion of decorticated cowpea seed at 10 % or 20% without molasses 
significantly (P<0.05) improved final body weight and total weight gain at 
finishing period, whereas the addition of molasses at 3% significantly 
decreased final body weight and total feed intake. The inclusion of 10% 
cowpea in the diets significantly improved feed conversion ratio and protein 
efficiency ratio, compared with control. Inclusion of 10 % and 20% 
decorticated cowpea in the diets without molasses were significantly (P<0.05) 
better than other treatments. 
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  اﻷﻃﺮوﺣﺔﻣﺴﺘﺨﻠﺺ 
 
  ﻣﻊ اﻟﻤﻮﻻس  ﻣﻨﺰوع اﻟﻘﺸﺮة ﻣﺴﺘﻮﻳﺎت ﻣﺨﺘﻠﻔﺔ ﻣﻦ اﻟﻠﻮﺑﻴﺎ اﻟﺤﻠﻮ إﺿﺎﻓﺔﺗﺄﺛﻴﺮ 
 ﻋﻠﻰ اداء اﻟﺪﺟﺎج اﻟﻼﺣﻢ 
 ﻣﻌﻤﺮ ﻣﺤﻤﺪ ﻣﻮﺳﻲ 
  ﻲﻧاﻻﻧﺘﺎج اﻟﺤﻴﻮاﻣﺎﺟﺴﺘﻴﺮ 
 
 اﺿѧﺎﻓﺔ ﻣﺴѧﺘﻮﻳﺎت ﻣﺨﺘﻠﻔѧﺔ ﻣѧﻦ اﻟﻠﻮﺑﻴѧﺎ اﻟﺤﻠѧﻮ ﻟﺪراﺳѧﺔ ﻟﻤﻌﺮﻓѧﺔ ﺗﺎﺛﻴﺮهѧﺬﻩ اأﺟﺮﻳѧﺖ : اﻟﻤﺴѧﺘﺨﻠﺺ 
ﻻﺣѧﻢ ﻏﻴѧﺮ  آﺘﻜѧﻮت  042 اﺳﺘﺨﺪﻣﺖ ﻓﻰ اﻟﺘﺠﺮﺑﺔ .ء اﻟﺪﺟﺎج اﻟﻼﺣﻢﻋﻠﻰ ادا س ﻣﻊ اﻟﻤﻮﻻﻣﻨﺰوع اﻟﻘﺸﺮة 
ﻣﻌѧﺎﻣﻼت ﻣﺘﺴѧﺎوﻳﺔ ﺑﻜѧﻞ  وزﻋѧﺖ اﻟﻄﻴѧﻮر ﻋﺸѧﻮاﺋﻴﺎ اﻟѧﻰ ﺳѧﺖ  803ﻣﻦ ﺳﻼﻟﺔ روص  ﻋﻤﺮ ﻳﻮم  ﻣﺠﻨﺲ 
   .آﺎﻣﻞ اﻟﻌﺸﻮاﺋﻴﺔ ﺘﺼﻤﻴﻢ اﻟ ﺑﺎﺳﺘﺨﺪام ﻣﻜﺮر/ﻃﻴﻮر 5 آﻞ راتًا ﻗﺴﻤﺖ اﻟﻰ ﺛﻤﺎﻧﻴﺔ ﻣﻜﺮﻃﺎﺋﺮ 04ﻣﻨﻬﺎ 
ﺑﺤﻴѧﺚ ﺗﻜѧﻮن اﻟﻌﻼﺋѧﻖ ﺗﻘﺮﻳﺒѧﺎ ﻣﺘﺴѧﺎوﻳﺔ ﻓѧﻰ ( ﻧѧﺎهﻰ / ﺑѧﺎدئ ) ﺒﻴѧﺔ ﻋﻼﺋѧﻖ ﺗﺠﺮﻳ  وﺗﻢ ﺗﺮآﻴﺐ ﺳѧﺖ 
ﺛﻼﺛѧﺔ   أﺿѧﻴﻔﺖ  .وﺣﺴﺐ اﻻﺣﺘﻴﺎﺟﺎت اﻟﻐﺬاﺋﻴﺔ اﻟﻤﻮﺻﻰ ﺑﻬѧﺎ ﻟﻠѧﺪﺟﺎج اﻟﻼﺣѧﻢ  , ﻣﺤﺘﻮي اﻟﺒﺮوﺗﻴﻦ واﻟﻄﺎﻗﺔ
  . (%3 ، %0) ساﻟﻤﻮﻻﻣﻊ ﻣﺴﺘﻮﻳﻴﻦ ﻣﻦ  % ( 02 ،%01 ،%ﺻﻔﺮ) ﻳﺎت ﻣﻦ اﻟﻠﻮﺑﻴﺎ اﻟﺤﻠﻮ ﻣﺴﺘﻮ
ﻣﻨﺰوع ﻣѧﻦ اﻟﻠﻮﺑﻴѧﺎ اﻟﺤﻠѧﻮ % 02،%01  إﺿѧﺎﻓﺔ  أناﻟﻨﺘѧﺎﺋﺞ  وﺿѧﺤﺖ أ. أﺳѧﺎﺑﻴﻊ 6ة اﺳѧﺘﻤﺮت اﻟﺘﺠﺮﺑѧﺔ ﻟﻤѧﺪ 
  )50.0<P(ﺗﺤﺴѧﻨﺎ ﻣﻌﻨﻮﻳѧﺎ  ﺖأﺣѧﺪﺛ    اﻟﻨѧﺎهﻲ ﻋﻠﻴﻘѧﺔ اﻟѧﺪﺟﺎج اﻟﻼﺣѧﻢ  ﻓﻲ اﻟﻘﺸﺮة ﻣﻦ ﻏﻴﺮ اﺿﺎﻓﺔ اﻟﻤﻮﻻس
 ﻧﻘﺼѧًﺎ% 3ﺑﻨﺴѧﺒﺔ  ساﻟﻤѧﻮﻻ إﺿѧﺎﻓﺔأﺣѧﺪﺛﺖ  ﺑﻴﻨﻤѧﺎﻓѧﻲ اﻟѧﻮزن ﻓѧﻰ وزن اﻟﺠﺴѧﻢ اﻟﻨﻬѧﺎﺋﻰ و ﻣﻌѧﺪل اﻟﺰﻳѧﺎدة 
  .وﻣﻌﺪل اﺳﺘﻬﻼك اﻟﻌﻠﻴﻘﺔ ﺮ اﻟﻨﻬﺎﺋﻰوزن اﻟﻄﺎﺋ ﻓﻲ  )50.0<P(ﻣﻌﻨﻮﻳًﺎ
ﻣﻌѧﺪل  ﻓѧﻲ ﺎﻣﻌﻨﻮﻳѧ ﺎﺤﺴѧﻨﺗ ﺖﺣѧﺪﺛأﻋﻼﺋѧﻖ اﻟѧﺪﺟﺎج اﻟﻼﺣѧﻢ  ﻓѧﻲ ﻣѧﻦ اﻟﻠﻮﺑﻴѧﺎ اﻟﺤﻠѧﻮ% 01  إﺿѧﺎﻓﺔ
  . ﻟﺸﺎهﺪاﻟﺘﺤﻮﻳﻞ اﻟﻐﺬاﺋﻰ وآﻔﺎءة اﺳﺘﺨﺪام اﻟﺒﺮوﺗﻴﻦ ﻣﻘﺎرﻧﺔ ﺑﺎ
ﻣѧﻦ ﻏﻴѧﺮ ﻣѧﻮﻻس  ﻣﻨѧﺰوع اﻟﻘﺸѧﺮة  ﻟﻮﺑﻴﺎ ﺣﻠѧﻮ % 02 ، %01اﻟﺘﻰ ﺗﺤﺘﻮى ﻋﻠﻰ  اﻟﻄﻴﻮر ﻋﻼﺋﻖ
    .ﺧﺮياﻟﻤﻌﺎﻣﻼت اﻷ ﻣﻦ اﻟﺪﺟﺎج اﻟﻼﺣﻢ أداء ﻋﻠﻰ  )50.0<P(اﻓﻀﻞ ﻣﻌﻨﻮﻳﺎ 
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CHAPTER ONE 
INTRODUCTION 
 
Feed cost alone in poultry enterprise is about 70% of the total cost 
of production Ogunfowor (1984), which has been attributed to over 
dependence on the conventional feedstuffs such as soybean and 
groundnut cake, Emenalon and Udedibie (1998). A high demand for these 
feed ingredients has resulted in increase in their prices and consequently, 
cost of poultry feed and its products Akinmutimi et, al (2002). It is 
therefore nutritionist have to search for unconventional protein sources to 
replace the shortage of the traditional sources Robinson and Singh, 
(2001). Among the potential sources of vegetable proteins, leguminous 
grain such as Vigna unguiculata L.Walp (Cowpea) serve as alternatives to 
fat extracted soybean meal and ground nut cake because they have similar 
amino acid profiles Wiryanwan (1997). 
Cowpea seeds have high potentials and desirable agronomic and 
nutritive characteristics as feedstuffs Westphal et al (1985). Cowpea seed 
is cheap and readily available leguminous seeds that thrive well where 
others fail due their excellent adaptability to extreme climatic conditions. 
Cowpeas as well as other peas can be excellent sources of dietary protein 
in animal nutrition Universite de Niamey, (1987) and Borget, (1989) 
Igbasan and Guenter, (1997). 
The available literature dealing with the effect of diets containing 
cowpea seeds on growth performance and carcass characteristics of 
broiler chicken are very rare. Therefore, reported   poor performance of 
birds fed raw cowpea has been reported Bressani, 2002 and Teguia et al., 
(2003).  
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To counteract the poor palatability, it might also be worthwhile to 
include a flavoring agent such as molasses in the broiler diet.  Molasses is 
an ingredient in most ready-mixed feed products and used because of its 
taste, energy content and its ability to bind the different components in the 
feed mixture together. Molasses contains a high level of digestible energy 
and, in moderate amounts, a beneficial dietary effect. 
     There for, the objective of the study supplemented to investigate the 
effect of dietary cowpea raw seeds inclusion with molasses upon growth 
performance of broiler chicks and carcass quality. 
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CHAPTER TWO 
LITERATURE REVIEW 
 
2.1. Evaluation of the feeding value of cowpea seeds in poultry 
nutrition. 
2.1.1 The chemical composition of cowpea seeds: 
Thirteen cultivars of cowpea (Vigna unguiculata “L” Walp) were 
analyzed for their proximate composition and amino acid contents by 
Farinu and Ingrao, (1991). It was reported that crude protein values ranged 
from 206.8 to 283.8 g/kg-1 DM. The mean contents (g kg-1) of other major 
nutrients were ether extract, 18.6; ash 38.8; total dietary fiber, 121.8 and 
carbohydrates, 573.4.  Moreover, they stated that cowpea cultivars when 
compared with the provisional amino acid scoring pattern of FAO, all 
cultivars were low in methionine and high in lysine, isoleucine, leucine and 
phenylalanine plus tyrosine. Values of theronine and valine were variable 
compared with the pattern. The range of values for the chemical score was 
0.61-0.74.  
Chemical constituents of six varieties from edible seeds of Vigna 
unguiculata   and Phaseolus vulgaris . They reported that proximate 
composition values for V. unguiculata and P. vulgaris respectively were as 
follows: moisture 6.2 – 8.92%, 4.23-4.42%; protein 20.5-31.7%; 31.1-
33.1%; fat 1.14-3.03%, 1.02-1.22%; fiber 1.7-4.5%, 2.81-3.23% and 
carbohydrate 56.0-65.7%, 55.5-57.2%. They indicated that lysine content 
ranged from 5.4 to 6.74 g/16gN, while methionine, glutamine and aspartic 
acid contents ranged from 1.71-2.91, 19.7-27.4 and 10.5-14.5 g/16gN 
respectively. Onwuliri and Obu (2002).  
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  To determine the chemical composition, energy and amino acid 
digestibility of three cowpea cultivars (Glenda, Agrinawa and Indigenous) 
used in poultry nutrition conducted an experiment. The results indicated 
that the cultivars showed a relatively narrow range of protein 
concentrations (253.5 to 264.3 g/kg), while dietary crude fiber levels varied 
from 51.5 to 58.1 g/kg. The cultivars were almost devoid of lipid and 
calcium, but were relatively high in phosphorus. The apparent and true 
metabolically energy (AMEn and TMEn) values ranged from 9.88 to 10.02 
and 10.29 to 10.78 MJ/kg DM, respectively. The mean digestibility of the 
amino acids ranged from 72.8 to 81.0% with methionine having the highest 
digestibility and lysine the lowest Tshovhote et al. (2003). 
A comparative study was carried out by Olaleke et al, (2006) to 
determine the chemical and amino acid composition of six Nigerian under-
utilized legume (two varieties of bambara groundnut, Kerstin's groundnut, 
two varieties of rear cowpea and cranberry beans) flours. The recorded that 
the crude protein value ranged from 7,5g/100g in moderate brown coat 
cowpea to 51.5g/100g in cranberry beans. The ether extract, crude fiber, 
ash, moisture and carbohydrate values ranged from 3.1-6.9, 2.4-4.4, 3.2-
4.6, 0.4-3.0 and 31.5-82.9 g/100g respectively. The amino acid analysis 
revealed that the legume were superior with respect to Arg, Leu, and Phe, 
however supplementation may be required in Lys and Val. 
 To evaluate the nutrient content of different accessions of two 
vegetable cowpea genotypes. They reported that the mineral content of the 
vegetable cowpea accessions were high. Potassium content of the 
accessions of the climbing genotype “Akidi enu” ranged from 1.25 to 
1.52% with a mean value of 1.43 ±0.13% while in the accessions of the 
prostrate genotype “Akidi ani” the range was from 1.26 to 1.45% with a 
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mean value of 1.36 ± 0.10%. “Akidi enu” had a mean P content of 0.74 ± 
0.13% which was lower than a mean value of 0.87 ± 0.14% obtained for 
“Akidi ani”. “Akidi enu” had higher Ca content than “Akidi ani”. Protein 
contents of the vegetable cowpea genotypes were quite high ranging from 
19.89 to 26.56% with a mean value of 23.52 ± 2.75% in “Akidi enu” and 
from 24.68 to 25.25% with a mean value of 24.97 ± 0.29% in “Akidi ani 
Ano and Ubochi (2008). 
   The proximate composition of the variation of 28 of cowpea seeds 
was determined. The result showed that ash content ranged between 3-4%, 
crude protein, crude fat, moisture and total carbohydrate contents had range 
values of 20-27, 0.6-1, 9-12 and 57-62% respectively. The total mineral 
content as represented by the ash values had the highest contribution of 
71%, to differences in proximate composition .While protein and 
carbohydrate content accounted for 25 % of variance in proximate 
composition Henshaw (2008).  
2.1.2 Processing of some Legumes seeds: 
The effect of soaking and roasting of leucaena seeds on tannin and 
phytic content. They reported that soaking and roasting of the seeds 
reduced phytate, whereas tannin was not significantly affected Ahmed and 
Abdelati (2008).  
       To determine the effect of soaked pigeon pea seeds on broiler 
performance an experiment was conducted. The diets were formulated to 
contain four levels of soaked pigeon pea seeds (0, 50, 100, 150 g/kg). Two 
hundred unsex day old broiler chicks were used for six weeks. Birds were 
distributed into 4 dietary treatments. They reported that, dietary inclusion 
of different levels of soaked pigeon pea seeds had no significant effect on 
 6
feed intake, energy intake, live weight and protein efficiency ratio. 
However, inclusion of 100g/kg dietary pigeon pea seeds significantly 
increased overall feed intake, protein intake and amino acids intake and had 
a better feed conversion ratio Ahmed et al, (2006). 
   An experiment was conducted to asses the effect of quantitative 
substitution of cooked Mucuna utilis seed meal (CMSM) for soybean meal 
in broiler finisher ration on growth performance parameters of broilers. 
Seventy-five; 4-week-old Anak broiler birds were used in this trial. The 
birds were allotted into five treatments groups. The treatments had soybean 
meal quantitatively substituted at 0.0, 22.42% (5%), 44.84% (10%). 67.26 
915%) and 89.68 (20%) respectively by CMSM. They stated that there 
were significant differences between treatment means for feed intake, 
weight gain and feed conversion ratio. They decreased as dietary levels of 
CMSM increased in the dietAkinmutimi and Okwu,( 2006). 
To evaluate the effect of processing of pigeon pea seeds on the 
performance of finisher broilers a feeding trial was conducted. Four 
experimental diets were formulated such that each diet contained raw, 
boiled, boiled with potash and roasted pigeon pea seeds meals at 26% 
dietary levels respectively. They showed significant differences in 
performance among the birds fed processed and raw pigeon pea seed 
meals. Birds fed processed pigeon pea seed meal performed significantly 
better than those on raw pigeon pea seed meal. There was no significant 
difference in performance among the groups fed differently processed 
pigeon pea seed meal Onu and Okongwu,(2006). 
         To evaluate the influence of soaked, roasted and ferrous of leucaena 
seeds supplementation on broiler performance. Treated and untreated seeds 
were incorporated in broiler diets at 0.0, 6.0 and 12.0%. They indicated that 
 7
feed intake and weight gain were significantly reduced with the inclusion 
of 12% untreated leucaena seed, 12% soaked or 12% roasted seeds. 
However, feeding diets that supplemented with ferrous had no negative 
effect on feed intake and weight gain compared with control Ahmed and 
Abdelati (2008). 
Evaluate the effect of replacing meat meal with boiled cowpea          
and / or black common bean on the performance of broiler chicks. At the 
starter phase, boiled cowpea and/or black common bean meal substituted 
11% of S1, S2 and as 1:1 ratio of boiled cowpea and black common bean 
(S3) diets replacing 100% of meat meal and 25% of fish meal. For the 
finisher phase, 14% boiled  cowpea (F1), 14% boiled black common bean 
(F2) and an equal proportion (1:1) of both meals (F3) were used to replace 
100% meat meal and 25% of fish meal. They concluded that during the 
starter period, feed intake and weight gain were significantly higher for 
broilers fed the control diet compared to those in the treatment diets. No 
significant difference was observed between treatment groups for feed 
conversion ratio. At finisher, broilers started with the control starter diet 
and finished with any the test diet significantly consumed more feed and 
acquired heavier weights compared to the other dietary combinations 
Defang et al. (2008). 
An experiment were carried out by (Abdelati et al, 2009) to study 
the effect of Soaked, decorticated and decorticated with roasting pigeon pea 
seed on growth performance of broiler chickens. They used four iso caloric 
and iso-nitrogenous diets containing 10% of soaked pigeon seeds, 
decorticated with added enzymes, decorticated roasted and control (0.0 
pigeon pea seed) were formulated. They stated that the overall feed intake 
of broiler chicks fed processed pigeon pea was similar (P≤0.05) in all 
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groups. Regarding the overall weight gain, there was no significant 
(P≥0.05) differences among the groups fed on different experimental diets, 
while birds fed on the control diet recorded numerically higher weight gain 
(1594.56 g) followed by the group received diet contains decorticated 
pigeon pea with enzymes (1552.0 g) and that containing roasted pigeon pea 
(1520.21 g) whereas, those fed on soaked seeds showed the lowest gain 
(1511.6g). In response to overall FCR, there was no significant (P≥0.05) 
difference between birds fed different diets. However, the poorest FCR was 
recorded for group fed roasted pigeon pea. 
2.1.3 The anti-nutritional factors contents in cowpea seeds: 
Thirteen cultivars of cowpea (Vigna unguiculata “L” Walp) were 
analyzed for their phytic acid composition by (Farinu and Ingrao, 1991). 
They indicated that phytic acid values ranged from 5.1 to 10.26 g kg-1, and 
the phytate: zinc molar ratios ranged from 18.3 to 39.0 and such high 
values are characteristic of legume and legume based foods and the values 
were all higher than (15: 1) the ratio that can induce marginal zinc 
deficiency. Phytic acid also can reacts with proteins to form complexes, 
which may inhibit peptic digestion, while other anti-nutritional factors such 
as trypsin inhibitors and tannins in cowpeas may be reduced considerably 
by common processing techniques, like cooking and dehulling. 
Some antinutritional constituents of cowpea and Phaseolus vulgaris 
were estimated by (Onwuliri and Obu 2002). They stated that the total 
cyanide (HCN) content of the seeds ranged from 0.045±0.02 to 0.08±0.03 
g/100 g for the Vigna cultivars, and from 0.075±0.03 to 0.077±0.045 g/100 
g for the Phaseolus group. While tannin, total oxalate and phytate in both 
V.unguiculata and P. vulgaris cultivars ranged from (0.013±0.011to 
0.18±0.03 and 0.22±0.015 g/100g), (0.77±0.12 to 1.47±0.51 and 
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0.811±0.21 to 1.44±0.95 g/100 g) and (0.24±0.025 to 1.41±0.016 and 
1.40±0.33 to 1.63±0.43 g/100g) respectively. 
An experiment was conducted by (Tshovhote et al., 2003) to 
evaluate the anti-nutritional factors content in the three cowpea cultivars 
(Glenda, Agrinawa and Indigenous) used in poultry nutrition. They 
reported that the Indigenous cowpea contained the highest concentration of 
inextricable condensed tannins (8.71% of DM) compared to the Agrinawa 
and Glenda cultivars (3.63 and 2.45%) respectively. Cowpea can serve as a 
source of phosphorus to broilers, provided the enzyme phytase is added, 
since the seeds contained 1.55 g phytate/kg DM. 
2.2. Effect of dietary legume seeds inclusion on growth performance of 
broiler chickens. 
       Czerwinski et al. (2007) measured the growth performance in broiler 
chickens fed diets formulated with/without white pea and supplemented 
with dietary probiotic and/or encapsulated acidifier. One-day-old broiler 
females allotted into eight groups of 12 birds and maintained individually 
were fed iso protein and iso energetic wheat and soybean based diets 
with/without white pea (150 g/kg), unsupplemented or supplemented with 
probiotic (1g/kg) and/or acidifier (1g/kg). Performance was measured for 5 
weeks. They stated that inclusion of pea into diet increased feed intake, but 
negatively affected feed conversion ratio. 
 (Saeed and Abdel Ati, 2007) to evaluate the nutritive value of 
decorticated pigeon pea seeds as plant protein source and to substitute the 
super concentrate on growth performance of broiler chicken conducted an 
experiment. Five dietary treatments containing 0, 5, 10, 15 and 20% 
decorticated pigeon pea seeds. They reported that the broiler fed diet 
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containing 5% super concentrate performed better than the broiler fed diets 
containing 5, 10, 15 or 20% pigeon ea seeds with no super concentrate. 
Moreover, feed intake was significantly decreased by inclusion of 
decorticated pigeon pea seeds in the diets. 
  (Torki and Karimi, 2007) determined the effect of dietary inclusion 
of chickpea seeds with or without two commercial enzyme products on the 
performance of broiler chicks. 396 unsexed day-old Cobb broiler chicks 
were randomly distributed to 36 floor pens of 11 birds each. Six replicates 
were allocated to one of six iso-energeic and iso-nitrogenous experimental 
diets. Chickpea were included in corn-soybean based diets at 100g/kg as a 
partial replacement. They reported that partial replacement of soybean meal 
by chickpea had no detrimental effects on body weight gain, feed gain and 
feed conversion ratio. 
(Adebiyi et al. 2008) studied the effect of supplementing fungi-
degraded cowpea seed hulls on growth performance of broiler chicks 
allotted into five equal groups fed on 0.0, 5.0, 10.0, 15.0 and 20.0 of fungi-
degraded cowpea seed hulls. They reported that no significant difference 
was observed in the weight gain by birds fed control diet (101.83 g/bird), 
10% inclusion (108.0 g/bird) and 15% inclusion (106.48 g/bird/week). The 
highest weight gain among the birds was observed with birds fed 5% 
degraded seed hull at the starter and finisher phase. Weekly feed intake was 
highest with birds on 20% inclusion (261.67 g/bird) while the least was 
observed with birds fed control diet (228.34 g/bird). Birds fed 5% 
supplemented seed hull had better feed conversion ratio at the finisher 
phase than at the starter phase. 
     ( Iorgyer et al. 2009) evaluated the effect of replacing maize with pigeon 
pea on the growth performance of broiler chickens. They used one hundred 
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and fifty, 4-weeks old unsexed broiler chickens and the birds were 
randomly allocated to equal 5 dietary treatments. Diet 1 was formulated 
without pigeon pea and served as control. Pigeon pea replaced on weight to 
weight basis, 25, 50, 75 and 100% respectively of the maize in the control 
diet to give diets 2, 3, 4 and 5. They reported the results obtained for diets 1 
– 5 that feed intake (114.99 g, 104.29g, 114.17g, 108.71g and 105.03g), 
weight gain (38.65g, 39.85g, 38.18g, 37.69 and 31.69g) and feed 
conversion ratio (2.98, 2.62, 2.99, 2.88 and 3.32) of birds on all treatments 
were comparable. 
2.3. Effect of dietary cowpea inclusion on carcass quality of broiler 
chickens. 
  An experiment was conducted to asses the effect of quantitative 
substitution of cooked Mucuna utilis seed meal (CMSM) for soybean meal 
in broiler finisher ration on some carcass characteristics of broilers. 
Seventy-five; 4-week-old Anak broiler birds were used in this trial. The 
birds were allotted into five treatments groups. The treatments had soybean 
meal quantitatively substituted at 0.0, 22.42% (5%), 44.84% (10%). 67.26 
915%) and 89.68 (20%) respectively by CMSM. They indicated there are 
no significant differences between treatments in the dressing percentage 
and organs weights Akinmutimi and Okwu, (2006). 
 (Ahmed et al, 2006) to determine the effect of soaked pigeon pea 
seeds on carcass characteristics of broiler chickens conducted an 
experiment. The diets were formulated to contain four levels of soaked 
pigeon pea seeds (0, 50, 100, 150 g/kg). 200 unsex day old broiler chicks 
were used for six weeks. Birds were distributed into 4 dietary treatments. 
They stated that dietary inclusion of pigeon pea seeds at different levels 
 12
had no significant effect on live weight dressing percentage, pancreas and 
spleen weight when compared with the control. 
(Defang et al. 2008) evaluated the effect of replacing meat meal 
with boiled cowpea and/or black common bean on the carcass 
characteristics of broiler chicken. At the starter phase, boiled cowpea 
and/or black common bean meal substituted 11% of S1, S2 and as 1:1 ratio 
of boiled cowpea and black common bean (S3) diets replacing 100% of 
meat meal and 25% of fish meal. For the finisher phase, 14% boiled  
cowpea (F1), 14% boiled black common bean (F2) and an equal proportion 
(1:1) of both meals (F3) were used to replace 100% meat meal and 25% of 
fish meal. They concluded that carcass yield was significantly affected by 
the test diet, with the feed intake (F1), birds recorded the highest yield and 
F2 birds fed with boiled black common bean recorded the lowest carcass 
yield. Carcass yield to F2 and F3 birds was comparable. The heart, liver 
and gizzard weight were significantly bigger for birds fed diet F2 
containing boiled black common bean compared to the others. 
An experiment were carried out (Abdelati et al, 2009) to study the 
effect of Soaked, decorticated and decorticated with roasting pigeon pea 
seed on carcass characteristics of broiler chickens. They used four iso 
caloric and iso-nitrogenous diets containing 10% of soaked pigeon seeds, 
decorticated with added enzymes, decorticated roasted and control (0.0 
pigeon pea seed) were formulated. They indicated that there was no great 
difference between groups on hot carcass weight and dressing percentage. 
Birds fed on decorticated pigeon pea with enzyme performed the best 
(1201.33 g and 67.2%) for the two parameters respectively followed by 
control group, soaked group and decorticated roasted group (1174.93 g and 
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66.89%), (1143.47 g and 65.87%), and (1091.87g and 66.63%) 
respectively. 
Iorgyer et al. (2009) evaluated the effect of replacing maize with 
pigeon pea on the some carcass characteristics of broiler chickens. They 
used one hundred and fifty, 4-weeks old unsexed broiler chickens and the 
birds were randomly allocated to equal 5 dietary treatments. Diet 1 was 
formulated without pigeon pea and served as control. Pigeon pea replaced 
on weight to weight basis, 25, 50, 75 and 100% respectively of the maize 
in the control diet to give diets 2, 3, 4 and 5. They stated that dressed 
weight of birds on 0.0, 25, 50 and 75% replacement levels are comparable 
but significantly higher than those birds on 100% replacement level. 
2.4. Effect of dietary molasses inclusion on performance and carcass 
quality of broilers. 
Molasses is a by-product of the sugar industry, defined as the end 
product of sugar manufacture or refining from which no more sugar may 
be economically crystallized by conventional means. About 75% of the 
world’s molasses comes from sugar cane (Saccharum officinarum) and 
the majority of the remainder comes from sugar beet (Beta vulgaris). 
Other sources of molasses include citrus, corn and sorghum. Sugar cane is 
grown in tropical climates (Asia, South America), whereas sugar beet has 
its origin in the temperate climates (Europe and North America). The 
most important constituent of molasses is sugar, being predominantly 
sucrose with some glucose and fructose. Animal feed is the main market 
for molasses using approximately 51 percent of the molasses, however the 
literature available for usage of molasses in broiler chicks diet very rare 
and so that we can include some literature dealing with other animals. 
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      Harland (1995) concluded that 10% molasses could be included in 
growing rations and 20% in laying hen diets. However, a problem with 
molasses is its high potassium content, which has a laxative effect on 
birds. While most birds perform well on balanced diets containing up to 
20% molasses, inclusion levels much above 4% will likely result in 
increased water intake and manure wetness moreover they reported that 
maximum dietary inclusion level for young birds 0-4 weeks is 1% and 
other categories of chicks production is 5%. 
  The effect of adding dry sugar cane molasses (MC) to the feed of 
broiler chicks. A total of 240 male broiler chicks, one day old were used 
in this study which substitution of corn meal by dry MC at increasing 
levels of 0. 5, 10, 15, 20 and 25 %. They observed that significant 
differences in the average increase weights of the birds, in their average 
feed consumption and in the average feed conversion ratio. The results 
showed that it was possible to use MC up to 15% in broiler feed Cabral 
and Melo, (2006). 
    A study carried out by (Kabuage et al., 2000) to determine the effect of 
pelleting grain amaranth diets with or without molasses on broiler chicken 
carcass composition. The grain was incorporated in eight diets at 20 or 
40% levels. Four diets were in mash from while the other four were steam 
pelleted at 70oC. Molasses was included in four diets. The eight diets 
were fed to one-week-old broiler chicks up to eight weeks of age and 
compared to maize – soybean meal control diet. They reported that 
pelleting increased (P<0.05) carcass fat and reduced (P<0.05) carcass 
moisture. The pelleted diets resulted in lower (P<0.05) pancreas weights 
than mash diets at four weeks of age but the difference was not significant 
(P>0.05) by eight weeks of age. Moreover, inclusion of molasses 
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produced leaner (P<0.05) carcasses with a higher (P<0.05) protein 
content and protein retention. 
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CHAPTER THREE 
MATERIALS AND METHODS 
 
This work was conducted at animal research center (Hella kuku) to 
investigate the possible effect of dietary inclusion of cowpea seeds at 
different levels of broiler diets on growth performance parameters, 
carcass quality of broiler chickens. 
3.1. Experimental Birds:  
A total of 240 one day-old Ross (308) broiler chicks of unsexed 
were used in this experiment. They were obtained from a local Sudanese 
private hatchery. The broiler chicks were randomly allotted into 6 equal 
groups (40 birds / group), each group were allotted in 8 equal replicate (5 
birds per each replicate). 
3.2. Housing and Management: 
Broiler chicks were housed in clean well-ventilated room the 
suitable temperature. The room floor was partitioned into six partitions. 
Each compartment was divided in eight equal areas and bedded by fresh 
clean wood straw forming a deep litter of four centimeters depth. Suitable 
feeder and water provided each area inside the compartment. The chicks 
were vaccinated against Newcastle disease using different types of 
Newcastle disease vaccines. After vaccination, broiler chicks received A, 
D3, E vitamins (1ml/L of drinking water to improve vitality of chicks. 
3.3 Cowpea collection and preparation: 
 Cowpea seeds were obtained from the market located. White 
cowpea seeds were identified, sorted and screamed to remove the bad 
seeds. Dehulled sample was than processed for analysis. The dehulled 
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seeds were dry-milled into coarse flour and used in the experimental 
diets. The removal of the hull and the preparation of the dehulled seeds 
were done according to the method of Oshodi and Ekperigin (1989). 
3. 4. Experimental diets: 
The ingredient of diets and calculated chemical composition of six 
diets (starter and finisher) are presented in tables 1, 2, respectively.  A 
starter and finisher diets were formulated to meet the nutrient 
requirements of broiler chickens according to (NRC, 1994). To be 
approximately iso-nitrogenous and iso-caloric diets. 
3.5 Experimental design: 
Complete randomize design was employed (2X3) factorial 
arrangement and two levels of molasses (0, 3%) and three levels of 
cowpea (0, 10 and20%). 
3.6. Statistical analysis: 
The analysis of variance for collected data in all experimental 
parameters was performed using Statistical Analysis System (SAS, 1996). 
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Table 1: Ingredient composition of Experimental diets (starter and finisher). 
Ingredient 
                  Molasses  
STARTER FINSHER 
0% 3% 0% 3% 
Decorticate cowpea  0% 10% 20% 0% 10% 20% 0% 10% 20% 0% 10% 20% 
Sorghum grain 56.65 53.85 48.95 53.65 50.85 45.95 62.675 59.775 57.375 59.675 56.775 54.375 
Ground peanut meal 23.3 17.2 11.1 23.3 17.2 11.1 15.0 8.9 2.8 15.0 8.9 2.8 
Sesame meal 6.6 7.0 7.5 6.6 7.0 7.5 4.5 5.0 5.5 4.5 5.0 5.5 
Cowpea 0.0 10.0 20.0 0.0 10.0 20.0 0.0 10.0 20.0 0.0 10.0 20.0 
Molasses 0.0 0.0 0.0 3.0 3.0 3.0 0.0 0.0 0.0 3.0 3.0 3.0 
Wheat bran 4.75 2.8 2.8 4.75 2.75 2.75 9.0 7.0 5.0 9.0 7.0 5.0 
Concentrate  5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5/0  5.0 
Dicalcium phosphate 0.9 0.9 0.9 0.9 0.9 0.9 0.7 0.7 0.7 0.7 0.7 0.7 
Lime stone  0.6 0.6 0.6 0.6 0.6 0.6 0.5 0.5 0.5 0.5 0.5 0.5 
NaCl 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
Lysine 0.1 0.1 0.1 0.1 0.1 0.1 0.05 0.05 0.05 0.05 0.05 0.05 
Methionine 0.1 0.05 0.05 0.1 0.1 0.1 0.075 0.075 0.075 0.075 0.075 0.075 
Vegetable oil  1.5 2.0 2.5 1.5 2.0 2.0 2.0 2.5 2.5 2.0 2.5 2.5 
Premix  0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
Concentrate CP 40% , lysine 10 , methionine 3 ,methionine + cystin 3.3 ca 10  available phosphorus 6.40 cf 1.44 . c fat 3.9crude minerals 39.30 vitamin 
composition per kg of diet vitamin A= 200.000 IU , D3 = 70.000IU B1= 50mg ,B2 = 120mg , B12=180mg m K3=30mg   
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Table 2: Chemical composition of Experimental diets (starter and finisher). 
ingredient % 
               molasses 
STARTER FINSHER 
0% 3% 0% 3% 
Decorticate cowpea 0% 10% 20% 0% 10% 20% 0% 10% 20% 0% 10% 20% 
Moisture  8.08 6.9 7.05 8.75 7.43 7.39 8.71 7.25 6.45 8.41 7.63 6.92
Crude protein 23.08 23.09 23.07 23.06 23.09 23.06 20.01 20.06 20.07 20.04 20.02 20.69 
Ether extract 4.44 4.01 3.61 3.82 3.48 3.07 3.76 3.32 2.95 3.18 2.78 2.45
Crude fiber 4.9 5.1 5.8 4.42 4.6 5.30 4.69 5.07 5.44 4.12 4.51 5.02
Calcium 1.2 1.20 1.20 1.20 1.20 1.20 0.91 0.91 0.91 0.91 0.91 0.91
Phosphorus 0.47 0.47 0.47 0.47 0.47 0.47 0.36 0.36 0.36 0.36 0.36 0.36 
Lysine 1.2 1.21 1.28 1.20 1.21 1.20 1.11 1.11 1.19 1.11 1.11 1.14
Methionine 0.52 0.52 0.52 0.52 0.52 0.52 0.39 0.39 0.39 0.39 0.39 0.39 
ME (Kcal/kg) 3150 3150 3150 3150 3150 3150 3170 3170 3170 3170 3170 3170 
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3.7. Feed proximate analysis: 
Representative sample were taken from the decorticated cowpea and 
the used diets for proximate chemical analysis for determination of moisture, 
ash and crude fiber content (AOAC, 1985) and crude protein determined 
using Kjeldahl method according to Randhir and Pradhan (1981). 
3.8. Lysine and methionine analysis: 
Amino acids were quantified using GC-MS (Hewlett-Packard Model 
GC6890-MS5973; Agilent Technologies, Wilmington, DE) and a mass 
selective detector (Hewlett-Packard, Palo Alto, CA). The AA methionine and 
lysine were analyzed separately by subjecting the samples to per formic acid 
oxidation, followed by HCl hydrolysis (AOAC, 2000); these 2 AA were 
analyzed with a Biochrom 20 AA analyser (Amersham Pharmacia Biotech, 
Piscataway, NJ). 
3.9. Growth parameters: 
3.9.1. Weight gain (WG): 
     Weight gain (expressed in grams) was calculated as the difference 
between two successive body weights. 
3.9.2. Feed utilization efficiency: 
3.9.2.1. Feed intake 
     The diets were provided regularly at 9 a.m. daily and the daily feed intake 
was calculated by the difference between the weight of offered feed and the 
remained part, then divided by the number of birds in each group per day and 
totalized to be per week. 
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3.9.2.2. Feed conversion ratio (FCR): 
     It was calculated by dividing the amount of feed consumed (g) during the 
week by the gain in chick’s weight (g) during the same week (Lambert et al., 
1936) by the following equation: 
     Feed intake (g) / bird / week 
FCR =         ----------------------------------------- 
          Body weight gain (g) / bird / week 
 
3.9.2.3. Protein efficiency ratio (PER): 
     It indicates the weight of broiler chicken produced per unit weight of 
dietary protein. It was calculated according to McDonald et al. (1987) as 
follows: 
                                                        Weight gain (g) 
PER =    --------------------------- 
Protein intake (g) 
3.10. Evaluation of carcass quality: 
      At the end of growing period, five birds from each dietary treatment were 
randomly taken, fastened for 6 hours then weighed and slaughtered birds 
were immersed in boiling water, for defeathering. The heads were removed 
close to the skull, and shanks at the hock joint also were separated. Trachea, 
oesophagus, intestinal tract, spleen, lungs, kidneys, reproductive organs, 
abdominal fat, crop, liver, and heart were completely removed. And carcasses 
were weighed 
3.10.1 Dressing percentage:  
The birds from each group were eviscerated, weighed and head and the 
dressing percentage was calculated according to the following formula: 
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                            Dressed carcass weight 
Dressing % = ---------------------------------- X 100 
                                   Live weight 
 
3.10.2. Organs relative weight:  
Liver, spleen, thymus and bursa were weighed and their relative 
weights to body weight were calculated. Giblets (gizzard and heart) and 
visible fat were weighed and their relative weights to body weight were 
recorded. 
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CHAPTER FOUR 
RESULTS  
 
4.1. Cowpea seeds chemical analysis: 
 Proximate chemical analysis and amino acid composition of cowpea 
seeds are presented in table, 3.  The results revealed that cowpea seeds with 
its hulls contain 24.8% crude protein, 0.91% ether extract, 3.46% crude fiber 
and 3.33% ash on dry matter basis. Removal of cowpea seeds hulls increased 
crude protein percent (25.9% vs. 24.8%), ether extract content (1.4% vs. 
0.9%), ash content (3.4% vs. 3.3%) and calculated ME content (3154 Kcal/kg 
vs. 3190 Kcal/kg) on the dry matter basis, while decreased crude fiber content 
(2.6 vs. 3.5%). 
 Regarding methionine and lysine content of cowpea seed, the data 
indicated that decorticated cowpea seed had higher methionine percentage 
(0.4%) than full cowpea seeds (o.35%) on dry matter basis, however, 
dehulling decrease lysine (1,62% vs. 1.74%). 
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Table3: Proximate chemical analysis of raw and decorticated cowpea. 
Items Raw Cowpea seeds Decorticated Cowpea seeds 
Fresh basis Dry matter 
basis 
Fresh basis Dry matter 
basis 
Moisture % 6.34 -- 11.07 -- 
Crude protein % 23.21 24.78 23.0 25.86 
Ether extract % 0.85 0.91 1.26 1.42 
Crude fiber % 3.24 3.46 2.35 2.64 
Ash % 3.12 3.33 2.99 3.36 
Total 
Carbohydrate 
63.24 67.52 59.33 66.72 
ME (Kcal/kg 
diet) ** 
2954 3153 2837 3190 
Methionine % 0.33 0.35 0.36 0.40 
Lysine % 1.63 1.74 1.44 1.62 
* Total carbohydrate (calculated by differences) = 100 – moisture + crude 
protein + ether extract + crude fiber + ash). 
** Metabolizable energy (ME) Kcal/kg calculated according to NRC (1994). 
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4.2. Growth performance: 
 Effect of dietary cowpea inclusion with molasses on body weight 
development of broiler chicks are presented in table, 4 and figure, 
1.(appendix). Cowpea inclusion at 10% reduced (P>0.05) body weight by 
about 6.4%, 3.8% and 0.6% at the 2nd ,3rd and 4th  weeks of chicks age 
respectively when compared with control. Moreover, cowpea inclusion at 
10% of broiler chick diet improved (P>0.05) body weight at the 5th and 6th 
weeks by about 1.9% and 0.7% respectively when compared with broiler 
chick groups fed on the basal diet. On the other hand, cowpea inclusion at 
20% reduced (P>0.05) body weight by about 2.0% at the 2nd week of broiler 
age when compared with the control. While, increased (P<0.05) broiler 
chicks weight at the 3rd and 6th week by about 3.3% and 3.3% when compared 
with the control and improved (P<0.05) body weight by about 6.1% and 5.9% 
at 4th and 5th weeks of broiler age respectively when compared with the 
control one. 
 Molasses addition to the broiler chicks’ diets slightly reduce body 
weight at the first two weeks of the experiment and increased reduction 
(P<0.05). Moreover, at the end of the experiment by about 7.4%, 6.7% and 
7.3% for chick group fed on the basal diet with no cowpea or with 10 and 
20% cowpea when compared with the chicks group fed on the same diet 
without molasses respectively.   
 At the end of the experiment, the highest body weight was obtained by 
chicks group fed on the cowpea containing diet at 20% inclusion rate without 
molasses (2051.32 g), followed by chicks fed 10% cowpea containing diet 
without molasses addition  (1999.5 g), followed by the control group 
(1986.32 g), followed by chicks group fed on 20% cowpea containing diet 
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with molasses addition (1900,79 g), followed by chicks group fed on 10% 
cowpea containing diet with molasses addition (1862.05 g) and the worst 
body weight was obtained by chicks group fed on the basal diet with 
molasses (1838.42 g).  
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Table4: Effect of dietary cowpea and inclusion of molasses on body 
weight (g/bird) of broiler chicks. 
Age (Week) 
 
    
Cowpea levels% Molasses levels% 
0 3 
Week1 
 
0.0 
10.0 
20.0 
171.25±3.06ax 
164.68±2.91ax 
171.50±2.83ax 
170.50±2.97ax 
169.25±3.25ax 
169.00±3.03ax 
Week2 
 
0.0 
10.0 
20.0 
451.50±8.64ax 
422.00±8.67ax 
442.50±7.49ax 
412.00±7.68ay 
433.75±7.06ax 
414.50±8.09ay 
Week3 0.0 
10.0 
20.0 
850.25±18.24ax 
818.01±14.88ax 
878.30±12.99ax 
787.25±14.02ay 
803.00±16.28ax 
794.00±13.62ay 
Week4 0.0 
10.0 
20.0 
1252.75±23.39bx 
1245.50±25.56bx 
1328.75±19.33ax 
1154.62±21.25ay 
1150.00±23.11ay 
1187.25±19.12ay 
Week5 0.0 
10.0 
20.0 
1613.08±24.92bx 
1644.75±30.15abx 
1708.16±27.53ax 
1525.79±23.75ay 
1544.76±28.32ay 
1556.00±24.69ay 
Week6 
 
0.0 
10.0 
20.0 
1986.32±31.44ax 
1999.50±30.07ax 
2051.32±33.24ax 
1838.42±32.35ay 
1862.05±37.30ay 
1900.79±32.29ay 
Values are means ± standard error. Mean values with different letters at the same column (a - d 
letters) or row (x – y letters) and period differ significantly at (P≤0.05). 
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 Effects of dietary cowpea and inclusion with molasses on body weight 
gain of broiler chicks are presented in table, 5 and figure 2. (Appendix)  
Analysis of variance of the data revealed that cowpea inclusion at 10 or 20% 
without molasses addition reduced body weight gain by about 8.1% and 3.3% 
during 1st week of the experiment respectively when compared with the 
control. However, it was observed that cowpea inclusion at different levels 
without molasses addition decreased body gain during the 5th week of the 
experiment and increased gain during the 3rd and 4th weeks of the 
experimental period. Moreover, cowpea inclusion at 10 or 20% in broiler 
diets without molasses increased (P>0.05) total body gain through the 
experimental period by about 1% and 3.5% respectively when compared with 
the control. 
 Analysis of variance of the data indicated that molasses addition to the 
basal diet or diet with cowpea (10 and 20%) reduced (P <0.05) total body 
weight gain of broiler chicks by about 8.1%, 7.7% and 7.8% respectively 
when compared with broiler chicks group fed on the same diet without 
molasses.   
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Table 5: Effect of dietary cowpea and inclusion of molasses on body 
weight gain (g/bird) of broiler chicks. 
Age (Week) 
 
 
Cowpea level % Molasses level% 
0 3 
Week1-2 
 
0.0 
10.0 
20.0 
280.25±9.15ax 
257.53±6.15bx 
271.00±4.83abx 
241.55±4.92by 
264.50±4.19ax 
245.50±6.32by 
Week2-3 0.0 
10.0 
20.0 
398.7520.72ax 
396.00±6.94ax 
433.00±5.87bx 
375.25±6.99ax 
370.00±9.50ax 
379.50±5.99ay 
Week3-4 0.0 
10.0 
20.0 
402.50±23.07bx 
427.50±9.29abx 
453.25±6.95ax 
371.79±8.53abx 
346.25±8.03by 
393.25±6.43ay 
Week4-5 0.0 
10.0 
20.0 
358.46±28.71bx 
399.25±7.35ax 
391.84±10.01abx 
379.74±5.70ax 
406.41±8.78ax 
368.75±6.65ax 
Week5-6 0.0 
10.0 
20.0 
379.47±15.46ax 
354.75±5.88abx 
343.16±7.05bx 
312.63±14.74cy 
317.69±11.75bx 
357.63±10.00ax 
Week1-6 0.0 
10.0 
20.0 
1817.11±29.09ax 
1834.83±27.43ax 
1881.32±30.55ax 
1669.47±29.23ay 
1693.59±34.26ay 
1733.95±29.67ay 
Values are means ± standard error. Mean values with different letters at the same column 
(a - d letters) or row (x – y letters) and period differ significantly at (P≤0.05). 
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4.3. Feed efficiency: 
4.3.1. Feed intake and feed conversion ratio: 
 Effect of dietary cowpea inclusion with molasses on feed intake of 
broiler chicks are presented in table, 6 and figure, 3 (appendix). Dietary 
inclusion of cowpea at 10% of broiler chick diets reduced (P<0.05) feed 
intake by about 3.9% at the first week of the experiment when compared with 
control, while increased (P<0.05) feed intake by about 6.4% at the 2nd week 
of the experiment when compared with control. On the other hand 10% 
inclusion rate of cowpea in broiler chick diet improved (P>0.05) feed intake 
by about 0.6% at 3rd week of the experiment and reduced feed intake by about 
0.9% and 1.8% at the 5th  and 6th weeks of broiler chicks age respectively. 
Higher inclusion rate (20%) of cowpea increased (P<0.05) feed intake by 
about 2.5%, 12.5%, 10.4%, 7.9% and 4.9% at the 1st, 2nd, 3rd , 4th and 5th 
weeks of the experiment respectively when compared with chicken group fed 
on the basal diet (control).  
 Cowpea inclusion at 10% of broiler chick diet increased (P>0.05) total 
feed intake throughout the experimental period by about 0.1% while higher 
level of cowpea (20%) significantly increased total feed intake by about 7.9% 
when compared with control. 
 Molasses addition to the experimental diet generally reduced (P<0.05) 
feed intake for broiler chicks fed on the basal diet containing 10% or 20% of 
cowpea with molasses addition respectively when compared with broiler 
chicks group fed on the same diet without molasses addition. 
 Cowpea inclusion at 10% or 20% instead of peanut meal in broiler 
chicks diet with molasses had no clear line effect on feed conversion ratio 
(table, 7) and figure, 4. While, the average feed conversion ratio (FCR) for 
the whole experimental period non significantly improved with 10% of 
cowpea inclusion rate at zero level molasses by about 0.5% when compared 
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with the control. However, 20% inclusion rate of cowpea in broiler chick diet 
without molasses addition deteriorate FCR by about 2.7% when compared 
with chicken group fed on the basal diet without molasses. 
 Molasses addition to the control diet or diets containing 10 or 20% of 
cowpea deteriorate FCR by about 3.3%, 2.7% and 1.6% respectively when 
compared with broiler chicks group fed on the same diet without molasses 
addition.   
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Table6: Effect of dietary cowpea and inclusion of molasses on feed intake 
(g/bird) of broiler chicks. 
Age (Week) 
 
 
Cowpea level % Molasses level 
0 3 
Week1-2 0.0 
10.0 
20.0 
353.75±4.39bx 
340.00±3.56cx 
362.75±2.47ax 
351.25±3.03cy 
340.50±2.31bx 
355.25±1.61ay 
Week2-3 0.0 
10.0 
20.0 
554.00±7.33cx 
589.75±7.05bx 
623.25±4.21ax 
570.00±5.09ax 
556.00±4.91ay 
583.00±6.35ay 
Week3-4 0.0 
10.0 
20.0 
749.75±7.24bx 
754.00±3.71bx 
827.38±6.53ax 
707.75±10.32by 
722.25±10.69bx 
773.38±7.57ay 
Week4-5 0.0 
10.0 
20.0 
822.63±13.51bx 
815.50±12.14bx 
887.63±14.34ax 
766.00±13.58ay 
800.00±12.65ax 
774.38±10.69ay 
Week5-6 0.0 
10.0 
20.0 
837.88±11.96ax 
822.50±20.81ax 
879.25±27.76ax 
755.75±10.87by 
734.75±14.79by 
814.75±18.35ay 
Week1-6 0.0 
10.0 
20.0 
3318.00±26.45bx 
3321.75±19.26bx 
3580.26±105.95ax 
3150.75±29.69by 
3153.50±40.96by 
3300.75±23.22ay 
Values are means ± standard error. Mean values with different letters at the same column 
(a - d letters) or row (x – y letters) and period differ significantly at (P≤0.05). 
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Table7: Effect of dietary cowpea and inclusion of molasses on   feed 
conversion ratio (FCR) values of broiler chicks. 
Age (Week) 
 
 
Cowpea level % Molasses level 
0 3 
Week1-2 0.0 
10.0 
20.0 
1.33±0.06ax 
1.36±0.05ax 
1.36±0.03ax 
1.49±0.05ay 
1.30±0.02bx 
1.47±0.03ax 
Week2-3 0.0 
10.0 
20.0 
1.58±0.12ax 
1.51±0.03ax 
1.45±0.02ax 
1.54±0.04ax 
1.53±0.03ax 
1.56±0.02ax 
Week3-4 0.0 
10.0 
20.0 
2.19±0.10ax 
1.80±0.04cx 
1.84±0.03bx 
1.95±0.07ax 
2.12±0.06ay 
1.99±0.05ax 
Week4-5 
 
0.0 
10.0 
20.0 
2.59±0.70ax 
2.07±0.04ax 
2.31±0.06ax 
2.02±0.04ax 
1.99±0.06ax 
2.14±0.06ax 
Week5-6 0.0 
10.0 
20.0 
2.36±0.10ax 
2.36±0.09ax 
2.59±0.10ax 
2.46±0.06ax 
2.38±0.07ax 
2.32±0.08ay 
Week1-6 0.0 
10.0 
20.0 
1.84±0.02ax 
1.83±0.03ax 
1.89±0.06ax 
1.90±0.04ax 
1.88±0.03ax 
1.92±0.04ay 
Values are means ± standard error. Mean values with different letters at the same column 
(a - d letters) or row (x – y letters) and period differ significantly at (P≤0.05). 
 
 
 
 
 
 34
 
4.3.2. Protein intake and protein efficiency ratio (PER): 
 Effects of dietary cowpea inclusion without or with molasses addition 
on protein intake are presented in table 8 (appendix). Dietary inclusion of 
cowpea at 10% of broiler chick diets reduced (P<0.05) protein intake by 
about 3.9% at the first week of the experiment when compared with control, 
while increased (P<0.05) protein intake by about 6.4% at the 2nd week of the 
experiment when compared with control. On the other hand 10% inclusion 
rate of cowpea in broiler chick diet improved (P>0.05) protein intake by 
about 0.6% at 3rd week of the experiment and reduced protein intake by about 
0.9% and 1.8% at the 5th  and 6th weeks of broiler chicks age respectively. 
Higher inclusion rate (20%) of cowpea increased  protein intake by about 
2.5%, 12.5%, 10.4%, 7.9% and 4.9% at the 1st, 2nd, 3rd , 4th and 5th weeks of 
the experiment respectively when compared with chicken group fed on the 
basal diet (control).  
 Cowpea inclusion at 10% of broiler chick diet increased (P>0.05) total 
protein intake throughout the experimental period by about 0.2% while higher 
level of cowpea (20%) significantly increased total protein intake by about 
8.0% when compared with control. 
 Molasses addition to the experimental diet generally reduced (P<0.05) 
protein intake by about 4.8%, 5.0% and 7.7% for broiler chicks fed on the 
basal diet containing 0%, 10% or 20% of cowpea with molasses addition 
respectively when compared with broiler chicks group fed on the same diet 
without molasses addition. 
Cowpea inclusion at 10% or 20% instead of ground peanut meal in 
broiler chicken diet without or with molasses addition had no clear line effect 
on protein efficiency ratio (PER), table, 9 and figure, 5(appendix) . While, the 
average PER for the whole experimental period none significantly improved 
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with 10% of cowpea inclusion rate without molasses addition by about 0.8% 
when compared with the control. However, 20% inclusion rate of cowpea in 
broiler chick diet without molasses addition reduced PER by about 3.57% 
when compared with chicken group fed on the basal diet without molasses. 
 Molasses addition to the control diet or diets containing 10 or 20% of 
cowpea reduced PER by about 3.1%, 2.7% and 0.4%, respectively when 
compared with broiler chicks group fed on the same diet without molasses 
addition.   
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Table8: Effect of dietary cowpea and inclusion of molasses on protein 
efficiency ratio (PER) values of broiler chicks. 
S 
 
Cowpea level % Molasses level% 
0 3 
Week1-2 0.0 
10.0 
20.0 
3.48±0.14ax 
3.31±0.09ax 
3.26±0.07ax 
3.01±0.08ay 
3.38±0.05ax 
3.01±0.06by 
Week2-3 0.0 
10.0 
20.0 
3.14±0.15ax 
2.93±0.06ax 
3.02±0.04ax 
2.88±0.07ay 
2.89±0.07ax 
2.83±0.04ax 
Week3-4 0.0 
10.0 
20.0 
2.43±0.14ax 
2.47±0.06ax 
2.39±0.04ax 
2.31±0.07ax 
2.09±0.05by 
2.22±0.04bx 
Week4-5 0.0 
10.0 
20.0 
2.16±0.17bx 
2.47±0.06ax 
2.23±0.07abx 
2.52±0.05ay 
2.56±0.06ax 
2.42±0.07ax 
Week5-6 0.0 
10.0 
20.0 
2.28±0.10ax 
2.22±0.07ax 
2.01±0.06bx 
2.07±0.05ay 
2.17±0.07ax 
2.26±0.08ay 
Week1-6 0.0 
10.0 
20.0 
2.55±0.03ax 
2.57±0.04ax 
2.46±0.05ax 
2.47±0.05ax 
2.50±0.05ax 
2.45±0.05ax 
Values are means ± standard error. Mean values with different letters at the same column 
(a - d letters) or row (x – y letters) and period differ significantly at (P≤0.05
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4.4. Growth performance parameters summary: 
 Summary of growth performance parameters of broiler chicks as 
affected by dietary decorticated cowpea seeds inclusion molasses are 
presented in table, 9. 
 Analysis of variance of the data indicated that inclusion of decorticated 
cowpea seeds at 10 or 20% instead of ground peanut meal improved (P>0.05) 
final body weight and total body gain by about (0.7% and 1.0) and (3.3% and 
3.5%) respectively, when compared with the control. However, molasses 
addition significantly decreased final body weight by about (7.4% and 8.1%), 
(6.9% and 7.7%) and (7.3% and 7.8%) in broiler chicken fed on the diet 
containing 0.0, 10.0 or 20% decorticated cowpea seeds with molasses 
respectively when compared with broiler chicken group fed on the same diet 
without molasses addition. 
 Inclusion 10 or 20% of decorticated cowpea seeds in broiler chick’s 
diet increased daily feed intake by about 0.1% or 7.9% respectively when 
compared with the control, while molasses addition decreased daily feed 
intake by about 5.1%, 5.1% and 7.8% for groups fed on diet containing 0.0, 
10 or 20 % of decorticated cowpea seed with molasses addition when 
compared with broiler chicken group fed on the same diet without molasses 
addition. 
 Inclusion of 10% of decorticated cowpea seed in broiler chick’s diet 
slightly improved feed conversion ratio, protein efficiency ration and 
efficiency of energy utilization when compared with the control, however 
20% inclusion of decorticated cowpea seeds deteriorate the previous 
parameters when compared with the control and both 10% and 20% inclusion 
of cowpea seeds improved broiler performance index. Molasses addition 
deteriorates feed efficiency parameters when compared with broiler chicken 
group fed on the same diet without molasse 
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Table9: Summary of growth performance parameters of broiler chicks 
as affected by dietary cowpea and inclusion of molasses. 
Items 
 
 
Cowpea level % Molasses level% 
0 3 
Initial Wt 0.0 
10.0 
20.0 
171.25±3.06ax 
164.68±2.91ax 
171.50±2.83ax 
170.50±2.97ax 
169.25±3.25ax 
169.00±3.03ax 
Final Wt  0.0 
10.0 
20.0 
1986.32±31.44ax 
1999.50±30.07ax 
2051.32±33.24ax 
1838.42±32.35ay 
1862.05±37.30ay 
1900.79±32.29ay 
TBG:             0.0 
10.0 
20.0 
1817.11±29.09ax 
1834.83±27.43ax 
1881.32±30.55ax 
1669.47±29.23ay 
1693.59±34.26ay 
1733.95±29.67ay 
FCR               0.0 
10.0 
20.0 
1.84±0.02ax 
1.83±0.03ax 
1.89±0.06ax 
1.90±0.04ax 
1.88±0.03ax 
1.92±0.04ay 
PER               0.0 
10.0 
20.0 
2.55±0.03ax 
2.57±0.04ax 
2.46±0.05ax 
2.47±0.05ax 
2.50±0.05ax 
2.45±0.05ax 
TBG = Total body gain (g/bird).  DBG= daily body gain (g/bird).  DFI= Daily feed intake (g/bird). 
FCR = Feed conversion ratio. PER = Protein efficiency ratio.  EEU = Efficiency of energy 
utilization. PI = Performance index 
Values are means ± standard error. Mean values with different letters at the same column (a - d 
letters) or row (x – y letters) and period differ significantly at (P≤0.05). 
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4.5. Carcass characteristics: 
 Effect of dietary cowpea inclusion without or with molasses addition 
on hot carcass weight, cold carcass weight, shrink weight, shrink relative 
weight and neck weight in broiler chicks are presented in table, 10. Analysis 
of variance of the obtained data indicated that cowpea inclusion at different 
percentage of broiler chick diets had no significant effect on both broiler hot 
and cold carcass weight of slaughtered chicks when compared with the 
control.  
 On the other hand decorticated cowpea seeds inclusion at 10% in 
broiler chicks diet increased (P>0.05) carcass shrink weight and shrink 
percentage by about 14.9% and 19.1% respectively when compared with the 
control, while inclusion 20% of cowpea increased (P<0.05) shrink weight by 
about 32.9% and non significantly increased carcass shrink percentage by 
about 36.1% when compared with the control. 
 Moreover, molasses addition non significantly increased carcass shrink 
weight and carcass shrink percentage in broiler chicks group fed on the 
control diet with 3% molasses by about 9.2% and 25% respectively, when 
compared with broiler chicks group fed on the same diet without molasses 
addition. However, molasses addition to broiler chicks diet containing 10 or 
20% decorticated cowpea seeds reduced (P>0.05) by about (16.8% and 7.8%) 
and (11.2% and 5.1%) respectively, when compared with broiler chicks group 
fed on the same diet without molasses addition. 
 The data of the study revealed that decorticated cowpea seeds inclusion 
had limited effect on neck weight of the broiler chicks. However molasses 
addition decreased (P>0.05) neck weight of broiler chicks fed on diet 
containing 0.0, 10.0 or 20.0% cowpea with molasses addition by about 4.9%, 
1.7% and 6.2% respectively when compared with broiler chicks group fed on 
the same diet without molasses addition. 
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 Effect of dietary decorticated cowpea seeds inclusion without or with 
molasses addition on dressing percentage, gizzard relative weight, liver 
relative weight and abdominal fat relative weight of broiler chicken are 
presented in table, 11and figure, 7 (appendix ). Analysis of variance of the 
obtained data indicated that cowpea inclusion at different rate without or with 
molasses addition had no significant effect on dressing percentage of broiler 
chicks. However, decorticated cowpea seeds inclusion rate at 10% without 
molasses addition in broiler chicken diet increased (P<0.05) gizzard and liver 
relative weight by about 21.5% and 23.4% respectively, when compared with 
the control, while 20% inclusion rate of cowpea without molasses addition 
exhibited a reverse condition. On the other hand molasses addition reduced 
gizzard and liver relative weight in broiler chicks groups fed on 0.0, 10.0 or 
20.0% cowpea containing diets with molasses addition by about (3.1%, 16.45 
and 7.6%) and (0.3%, 17.5% and 7.0%) respectively when compared with 
broiler chicks group fed on the same diet without molasses addition. 
   Cowpea seeds inclusion in broiler chick diet at 10% without molasses 
addition increased (P<0.05) abdominal fat relative weight by about 26.5% 
when compared with the control, on contrast 20% inclusion rate of cowpea 
without molasses decreased (P>0.05) abdominal fat relative weight by about 
5.4% when compared with the control. Moreover, molasses addition had no 
significant effect on abdominal fat relative weight. 
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Table10: Effect of dietary cowpea and inclusion of molasses on some 
carcass traits of broiler chicks. 
Age (Week) 
 
    
Cowpea level % Molasses level 
0 3 
pre slaughter wt 
(g/bird) 
0.0 
10.0 
20.0 
2167.33±45.79ax 
2101.67±53.54ax 
2222.50±58.36ax 
1923.33±52.94ay 
1981.67±58.68ax 
2000.42±40.49ay 
Hot carcass weight 
(g/bird) 
0.0 
10.0 
20.0 
 1385.00±30.36ax 
1363.75±40.91ax 
1383.13±37.06ax 
1209.38±29.23ay 
1224.58±39.28ay 
1291.04±41.07ax 
Cold carcass 
weight (g/bird) 
0.0 
10.0 
20.0 
1339.58±28.11ax 
1309.17±39.36ax 
1320.42±37.75ax 
1157.50±28.81ay 
1180.83±38.99ay 
1232.50±41.43ax 
Shrink weight 
(g/bird) 
0.0 
10.0 
20.0 
47.50±3.31bx 
54.58±4.88bx 
63.13±3.62ax 
51.88±2.48bx 
45.42±2.17bx 
56.04±2.46ax 
Shrink relative 
weight (%) 
0.0 
10.0 
20.0 
3.46±0.21ax 
4.12±0.34ax 
4.71±0.33ax 
4.33±0.22ay 
3.80±0.22ax 
4.47±0.27ax 
Values are means ± standard error. Mean values with different letters at the same column 
(a - d letters) or row (x – y letters) and period differ significantly at (P≤0.05). 
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Table 11: Effect of dietary cowpea and inclusion of molasses on dressing 
percentage and some organs weights relative chicks. 
 
   Parameters  
Cowpea level % Molasses level% 
0 3 
Dressing % 0.0 
10.0 
20.0 
63.74±0.53ax 
64.00±0.98ax 
62.35±0.88ax 
64.15±0.98abx 
61.41±0.93bx 
64.76±1.95ax 
Gizzard relative 
weight 
0.0 
10.0 
20.0 
 2.61±0.06bx 
3.17±0.06ax 
2.51±0.09bx 
2.53±0.07ax 
2.65±0.12ay 
2.32±0.09ax 
Liver relative 
weight 
0.0 
10.0 
20.0 
2.91±0.07bx 
3.59±0.10ax 
2.73±0.12bx 
2.90±0.07ax 
2.96±0.17by 
2.54±0.10abx 
Abdominal fat 
relative weight 
0.0 
10.0 
20.0 
2.57±0.07bx 
3.25±0.07ax 
2.43±0.10bx 
2.82±0.07bx 
3.19±0.12ax 
2.66±0.05bx 
 
Neck weight (g) 0.0 
10.0 
20.0 
91.21±1.84bx 
97.50±2.27abx 
101.25±2.97ax 
86.67±2.06bx 
95.83±2.94ax 
95.00±2.48ax 
Values are means ± standard error. Mean values with different letters at the same column 
(a - d letters) or row (x – y letters) and period differ significantly at (P≤0.05). 
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CHAPTER FIVE 
Discussion 
 
      In the present study the chemical composition of cowpea seeds are similar 
to those obtained by (Tshovhote et al., 2003 and Henshaw, 2008), the protein 
concentrations (253.5 to 264.3 g/kg), while dietary crude fiber levels varied 
from 51.5 to 58.1 g/kg. Decortications of cowpea seeds increased the 
nutrients density of the seeds expect crude fiber decreased when compared 
with raw cowpea seeds .That may be attributed to the hulls contain more fiber 
and less other nutrients. Abdel ati et al , (2009). It was concluded that 
decorticated pigeon pea seed contained higher crude protein (23.98%) 
compared to soaked (22.39%) and roasted (22.4%) pigeon pea seeds. 
 The calculated was higher metabolizable energy (ME kcal/kg) for 
both full cowpea seeds and decorticated seeds are in harmony with those 
obtained by Nwokolo, 1987; Tshovhote et al.,( 2003)   
 The results revealed that cowpea seeds contain high methionine and 
lysine of than other legume seeds and these data are supported by previous 
studies Ooku et al., (1978); Apata and Ologhobo, (1990); Kessler et al., 
(1990); Olomu, (1995 )and Aremu et al., (2006).  
Regarding body weight development the data indicated that inclusion 
of cowpea seeds at 10 or 20% instead of ground peanut meal improved 
(P>0.05) final body weight and total body gain by about (0.7% and 1.0) and 
(3.3% and 3.5%) respectively,. However, the response of broiler chicks to 
dietary cowpea were better during the finisher period and lowered gain were 
observed during the starter period, these observation may be related to the 
presence of some antinutritional factors of cowpea seeds Farinu and Ingrao, 
(1991) & Tshovhote et al.,(2003), adversely affected the growth performance 
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of young chicks where as  the older broiler chick tolerate the bad effect of 
those factors. Defamg et al, (2008). These outhers concluded that during 
starter period weigh gain was significantly higher for broiler fed the control 
diet compared with those fed on boiled cowpea seed and/or black common 
bean meal, while at finisher the boiler fed on tested diets acquired heavier 
weights. 
 Improvement of final body weight and body weight gain with dietary 
replacement of ground peanut cake by decorticated cowpea seeds at 10 or 
20% in broiler chicks may be attributed to the removal of hulls from cowpea 
seeds reduce the antinutritional factors and that reflected on the broiler 
performance. These data are similar with those obtained by Farinu and 
Ingrao, (1991). It was observed that antinutritional factors such as trypsin 
inhibitors and tannins in cowpea seeds may be reduced considerably by 
common processing techniques like cooking and dehulling and consequently 
improve the nutrient digestibility. Moreover, Liener and Kakade, (1980); 
Udedibie and Carlini, (2000); Akanji et al., 2003 and Onu and Okongwu, 
2006) reported that processed pigeon pea seeds diets resulted in higher body 
weight of broiler chicken due to greater reduction of antitypic and 
hemagglutinating activities of processed pea.  
The growth performance improvement with 20% cowpea inclusion 
instead of ground peanut cake in broiler chicks diets. This effect may be also 
attributed to the amino acid balance at that level of inclusion better than the 
lower level of decorticated cowpea seeds inclusion (10%) or better than 
control. This explanation are supported by Andreson and Warnick, (1967); 
Allen and Baker, (1971) & Scott et al., (1982),  
Molasses addition significantly decreased final body weight broiler 
chicks fed on the diet containing 10.0 or 20% decorticated cowpea seeds with 
molasses respectively when compared with broiler chicken group fed on the 
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same level of cowpea without molasses. Body weight reduction with 
molasses addition may be related to the lower feed intake Kabuage et al., 
2000 and Cabral and Melo, (2006). And water intake because of the high 
sugar content in molasses (Alvarez, 1977). Moreover, the lower weight gain 
of broiler chicken fed on the different experimental diet with molasses 
addition could be due to lower feed intake Carew et al., (1998) and Anele, 
(2002).   
 Regarding the effect of inclusion 10 or 20% of decorticated cowpea 
seeds instead of ground peanut cake in broiler chick’s diet on daily feed 
intake, it was observed that increased daily feed intake by about 0.1% or 
7.9% respectively when compared with the control. On the other hand, 
molasses addition decreased daily feed intake by about 5.1%, 5.1% and 7.8% 
for groups fed on diet containing 0.0, 10 or 20 % of decorticated cowpea seed 
with molasses addition when compared with broiler chicken group fed on the 
same diet without molasses addition. The birds apparently increased their 
intake of the diet containing cowpea seeds to meet their nutrient requirement 
from a diet contained antinutritional factors and this suggest that nutrients in 
cowpea seeds were not as available as they were in ground peanut diets 
(Amaefule and obioha, 2001). The higher feed intake of broiler chicks fed on 
diet containing cowpea seed may be attributed to increase the rate of gastric 
evacuation in the birds and the higher rates of gastric evacuation is usually 
compensated for by increased feed intake (Aduku, 1993 & Onu and  
Okongwu, 2006 and Defang et al., 2008).When as using other legume seeds. 
 It was reported that weekly and total feed intake was significantly 
decreased by inclusion of decorticated pigeon pea seeds in broiler chicken 
diets and the difference may be the cowpea seeds more palatable than pigeon 
pea and leucaena seeds, (Saeed et al., 2007)  Ahmed and Abdelati (2008). 
Moreover, the data are disagreement with those obtained by (Amaefule and 
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Osuagwu, 2005 & Defang et al., 2008) they reported that feed consumption 
was significantly higher in the control birds during the starter and finisher 
periods when compared with birds groups fed on both cowpea or black 
common bean suggesting that anti-nutritional factors in test diets were not 
completely eliminated through boiling. In the present study decortications of 
cowpea seed may be more efficient in the elimination of anti-nutritional 
factors which may be concentrated at that part of the seeds (Scott et al., 1982; 
D’Mello, 1995; Onu and Okongwu, 2006 & Abdelati et al., 2009 .In the 
current study the positive observed by birds confirmed that older birds can 
tolerate anti-nutritional factors better than young chicks. 
 Inclusion of 10% of decorticated cowpea seed in broiler chick’s diet 
slightly improved feed conversion ratio, protein efficiency ratio and 
efficiency of energy utilization when compared with the control,. Molasses 
addition deteriorates feed efficiency parameters when compared with broiler 
chicks fed on the same diet without molasses. 
 The lower value of FCR obtained could be attributed to the poor 
accessibility of nutrients in the diets by enzymes and the the treatment 
method used in detoxifying the test grains as explained by (Kracht et al., 
1999). However, the results obtained for FCR during the starter period were 
similar compared to the results obtained by (Teguia et al., 2003) who fed 
broiler birds with raw cowpea and raw black common bean.  
         ( Defang et al., 2008 ) recorded that inclusion of cowpea seeds in 
broilerchicks feed showed the highest dressing percentage. 
The similar dressing percentage results imply that the observed final 
weight is not due to the visceral or waste such as shank, feather, etc (Oluyemi 
and Roberts, 2000). The cut parts, organ weights, and dressing percentage 
results for all the diets confirm the recommendation of 20% of dietary levels 
of cowpea seeds inclusion.  
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 The carcass yield recorded for all the treatment groups were lower than 
the range suggested by (Jourdain, 1980). 
The relative weight of the internal gizzard were rat affected by dietary 
treatment except to liver at 10% cowpea may be due to amino acid imbalance 
with level of cow pea  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 48
Conclusion 
 
• Broiler chicks can tolerate Inclusion of 20% cowpea seeds and 
has positive effective on body gain and performance. 
• Inclusion of molasses in cowpea seeds diet has negative effect 
on broiler chick’s performance.  
• Cowpea seeds can be replace protein source at level 20% in 
broiler chicks diet at 2 weak of age  
• Research is suggested to vestigate using low level of molasses 
with dietary cowpea 
• It is recommended further study to investigate the economic 
value of using cowpea in broiler diets. 
 
 
 
 
 
 
 
 
 49
 
References 
 
Abdelati, K.A.; Mohammed, H.A. and Ahmed, M.E. (2009): Influence of 
feeding processed pigeon pea (Cajanus cajan) seeds on broiler chick 
performance. International J. of Poult. Sc., 8 (10): 971-975. 
Adebiyi, O.A.; Ologhobo, A.D.; Adeleye, O.O.; Adebiyi, F.G.; Moiforay, 
S.K. and Adeyemo, G.O. (2008) Effect of supplementing fungi-
degraded cowpea seed hull in broiler diets. Tropentag, October 7-9. 
Retrieved from http://www.tropentag.de/2008/abstracts/full/200.pdf 
Aduku, A.O. (1993): Tropical Feedstuff Analysis Table. Department of         
Animal Science, Faculty of Agricultural, Ahmadu Bello Unversity, 
Samaru=Zaria Nigeria. 
Ahmed, B.H.; Abdelati, K.A. and Elawad, S.M. (2006): Effect of feeding 
different levels of soaked pigeon pea (Cajanus cajan) seeds on broilers 
chickens performance and profitability. Research J. of Anim.and Vet. 
Sci., 1 (1): 1-4. 
Ahmed, M.E. and Abdelati, K.A. (2008): Effect of dietary levels of 
processed Leucaena leucocephala seeds on broiler performance and 
blood parameters. International J, of Poult. Sci., 7 (5): 423-428. 
Akanji, A.; Ologhobo, A.D.; Emiola, I.A. and Oladunyoye, I.O (2003): 
Effect of raw and differently processed sesame seeds on performance 
and nutrients utilization of broiler chickens. Proc. Of the 28th Ann 
Conf. Nig. Soc. For Anim. Prod. Ibadan, 28: 184-188. 
Akinmutimi, A.H. and Okwu, N.D. (2006): Effect of quantitative 
substitution of cooked mucuna utilis seed meal for soybean meal in 
broiler finisher diet. International J. of Poulti. Sci., 5 (5): 477-481. 
 50
Akinmutimi, A.H.; Abasiekong, S.F. and Izundu, R.O. (2002): Effect of 
processing on metabolisability of energy and protein content of sword 
bean (Canavalia gladiata) using muscovry duck (Carina muschata) 
Trp. J. Anim. Sci., 5: 51-56. 
Allen,N.K. and Baker, D.H. (1971): Effect of excess lysine on the 
utilization of requirement of arginine by chicks. Poult. Sci., 51: 902-
906. 
Amaefule, K.U. and Obioha, F.C. (2001): Performance and nutrient 
utilization of broiler starters fed diets containing raw or dehulled 
pigeon pea seeds (Cajanus cajan). Nig. J. Anim. Prod. 28: 31-39. 
Amaefule, K.U. and Osuagwu, F.M. (2005): Performance of pullet chicks 
fed graded levels of raw bambarra groundnut (Vigna subterranean(L) 
Verdc) offal as replacement of soybean meal and maize. Livestock 
Res. Rural Dev. 17: 5-10. 
Andreson, J.O. and Warnick, D.C. (1967): Amino acids requirements of 
the chicks. Poult. Sci., 38: 1140. 
Anele, U.Y. (2002): The effects of raw Mucuna utilis extract on broiler birds. 
B. Sc. Thesis. Michael Okpara University of Agriculture, Umudike. 
Ano, A.O. and Ubochi, C.I. (2008): Nutrient composition of climbing and 
prostrate vegetable cowpea accessions. African J. of Biotech., 7 (20): 
3759-3798. 
AOAC (1985): Association of Official Analytical Chemists. Official 
Methods of Analytical (13th ed.) Washington DC. 
AOAC (2000): Official Methods of Analysis. 17th Edn. Association of 
Official Analytical Chemists, Washington DC. 
 51
Apata, D.F. and Ologhobo, A.D. (1990): Some aspects of the biochemistry 
and nutritive value of African yam bean seed (Sphenostylis 
stenocarpa) Food Chem., 36: 271-280. 
Aremu, M.O.; Olaofe, O. and Akintayo, E.T. (2006): A comparative study 
on the chemical and amino acid composition of some Nigerian under-
utilized legume flours. Pak. J. Nutr. 5: 34-38. 
Bligh, E.G. and Dyer, W. J. (1959): Fat extraction Cited by Pearson’s 
Chemical Analysis of Food) 8th ed (1963). 
Borget, M. (1989): Les legumineuses vivereres tropical. Larosse et Acct 
Paris.P. 161. 
Cabral, C.P. and Melo, H.N.S. (2006): Dry sugar cane (Saccharum 
officinarum) molasses for feeding broilers in different growth phases. 
Inf. Tecnol. (online), Vol. 17 (6): 85-96. 
Carew, L.B.; Alster, B. and Gernat, A.G. (1998): Consumption of raw 
velvet beans alters organ weights and intestinal lengths in broiler. 
Poult. Sci., (77) supl.1: 56. 
D’Mello, J.P.F. (1995):  Antinutritional substances in legume seeds. In J.P.F. 
D’ Mello and C. Devendra, Eds. Tropical legumes in animal nutrition. 
Waltingfood, U.K., CAB International, pp.: 135-172. 
Defang, H.F. ; Teguia, A. ; Awah-Ndukum, J.’ Kefack, A. ; Ngoula, F. 
And Metuge, F. (2008) : Performance and carcass characteristics of 
broilers fed boiled cowpea (Vigna unguivulata L walp) and or black 
common bean (Phaseolus vulgaris) meal diets. African J. Of Biotech. 
7 (9): 1351-1356. 
 52
Emenalon, O.O. and Udedibie, A.B.I. (1998): Effect of dietary raw, cooked 
and toasted mucuna pruriens seeds (velvet bean) on the performance 
of finisher broiler. Nig. J. Anim. Prod., 25: 115-119. 
Farinu, G. and Ingrão, G. (1991). Gross composition, amino acid, phytic 
acid and traceelement contents of thirteen cowpea cultivars.  Braz. 
Arch. Biol. Technol. Vol. 34 (2): 23 – 29. 
Harland, J.J. (1995): By products. In: The Sugar Beet Crop. (Eds.) D.A. 
Cooke and R.K. Scott., Chapter 16: 619-647 
Henshaw, F.O. (2008): Varietal differences in physical characteristics and 
proximate composition of cowpea (Vigna unguiculata). World J. of 
Agri. Sci., 4 (3): 302-306. 
Igbasan, F.A. and Guenter, W. (1997): The influence of microniaization 
dehulling and enzyme supplementation on the nutritional value of 
peas for laying hens.Poult. Sci., 76, 331-337. 
Iorgyer, M.I.; Odoh, O.E.; Ikondo, N.D. and Okoh, J.J. (2009) : The 
replacement value of pigeon pea (Cajanus cajam) for maize on 
performance of broiler finishers. PAT. 5 (1) 67-74. 
Jourdain, R. (1980): Aviculture en milieu tropical. Ediction JourdaiN 
International. Coulommiers, pp. 43-45. 
Kabuage, L.W.; Mbugua, P.N.; Mitaru, B.N. and Ngatia, T.A (2000): 
Effect of steam pelleting and inclusion of molasses in amaranth diets 
on broiler chicken performance, carcass composition and 
histopathology of some internal organs. Retrieved form: 
http://www.fao.org/DOCREP/ARTICLE/AGRIPPA/550_EN.HTM. 
 53
Kessler, M.; Belmar, R. and Ellis, N. (1990): Effect of autoclaving on the 
nutritive value of seeds of Canavalia ensiformis (jackbeans) for 
chicks. Trop. Agric. (Trinidad), 67: 116-120. 
Kracht, W.; Jericho, H.; Daenike, S.; and Matzke, W. (1999): Effect of 
dehulling rapseed of value of rapseed meal and cake for poultry. 
Proceedings of the 10th International Rapseed Congress, Canberra. 
Lambert, W.V.; Ellism N.R.; Block, W.H. and Titusm H.W. (1936): The 
role of nutrition in genetics. Mer. Res. Soc. Animal Production Proc. 
Vol. 29: 236. 
Liener, I.E. and Kakade, M.L. (1980): Protease inhibitors in toxic 
constituents of plant foodstuffs: Academic Press New York, 7-71. 
McDonald, P.; Edwards, R.A. and Greenhalgh, J.F.D. (1987): Animal 
Nutrition text book. English language Book Society Longman. 
North, M.O. (1981): Commercial studies on rabbits, M.Sc, Thesis Faculty of 
Agriculture, Cairo Univ. Egypt. 
NRC, (1994): Nutrient Requirement of Poultry. Ninth Revised Edn. National 
Academy Press, Washington, D.C., PP: 19-26. 
Nwokolo, E. (1987): Nutritional evaluation of pigeon pea meal. Plant food 
for human nutrition, 37: 283-290. 
Ogunfowora, O. (1984): Structure, cost and rations in feed management. 
Training workshop, Dept. of Agri. Economics, University of Ibadan, 
Nigeria, April 10-May 02. 
Olaleke, A.M.; Olorunfemi, O. and Emmanuel, A.T. (2006): A 
comparative study on the chemical and amino acid composition of 
some Nigerian under-utilized legume flours. Pakistan J. of Nutr. 5 (1): 
34-38. 
 54
Olomu, J.M. (1995): Monogastric animal nutrition, principles and practice. 
Jachem publication, pp: 320. 
Oluyemi, J.A. and Roberts, F.A. (2000):  Poultry production in warm wet 
climates, Macmillan Press. Ltd, London. 
Onu, P.N. and Okongwu, S.N. (2006): Performance characteristics and 
nutrient utilization of starter broilers fed raw and processed pigeon 
pea (cajanus cajan) seed meal. International J. of Poult. Sci., 5 (7): 
693-697. 
Onwuliri, V.A. and Obu, J.A. (2002): Lipids and other constituents of vigna 
unguiculata and phaseolus vulgaris grown in northern Nigeria. Food 
Chem., 78: 1-7. 
Rand hair, S. and Pradhan, K. (1981): Forage evaluation. First Published, 
1981 print ox, New Delhi, Dhawan Printing words. 
Robinson, D. and Singh, D.N. (2001); Rural industries Research and Deve. 
Corporation, Queensland Poultry Res. And Deve. Centr, March 
Publication NoDAQ-241. 
Scott, M.L.; Nesheim, M.C. and Young, R.J. (1982): The energy 
requirements for the young chicks. Nutrition of the chicken. P. 41-43 
Humphrey Press. INC. Geneva, New York. 
Teguia, A.; Japou, I.B. and Kamsu, E.C. (2003): Response of broiler 
chickens to Vigna unguiculata (L) walp (cowpea) and Phaleolus 
vulgaris (black bean) and Voandzeia cubterranaen (bambara 
groundnut) as feed ingredients I replacement of meat meal. Anim. 
Feed Sci., 11: 127-133. 
Troki, M. and Karimi, A. (2007): Evaluation of dietary replacement of 
soybean meal by chickpea supplemented by enzyme on performance 
 55
of broiler chicks. World Poultry Sci. Association, 16th European 
Symposium on Poultry Nutrition, August 26030, Strassbory, France, 
651- 654. 
Tshovhote, N.J.; Nesamvuni, A.E.; Raphulu, T. and Gous, R.M. (2003): 
The chemical composition, energy and amino acid digestibility of 
cowpea used in poultry nutrition. South African J. of Anim. Sci. 33 
(1): 65- 69. 
Udedibi, A.B.I. and Carlini, C.R. (2000): Relativr effects of dry and moist 
heat treatment on hemagglutinating and antitryptic activities of 
selected legume grains. Nig. Poult. Sci. J/. 1. 81-87. 
University de Niamey. (1987) : Le legumineuse alimentaire en Afrique 
Biblotheque National du Quebec, Canada, P. 319. 
Westphal, E. ; Embresht, J. ; Fewerda, J.D. ; Van Gils Meeus, H.J. ; 
Mutsaers, H.J.W. and Westph Stevels, J.M.C. (1985) : Cultures 
vivieres tropical. Wageningen, pays-Bas, P. 551. 
Wirywan, K.G. (1997): Grain legumes for poultry. Ph.D. Thesis. The 
University of Queensland. Australia. 
 
 
 
 
 
 56
Appendices 
 
Appendix (I) : Determination of ether extracts cosntent:  
Ether extract was estimated according to Bligh and Dyer (1959) 
technique, as modified by Hanson and Ally (1963). 
.Principle: Homogenization of wet foods with equal amount of methanol and 
chloroform to extract fat. 
.Reagents:  
Methanol and Chloroform 
Apparatus: 
 Centrifuge, Hot – air oven, Dessicator and Analytical balance 
Procedure:  
• Weigh 1 gram of prepared sample into 120 ml centrifuge bottle. Add 
sufficient distilled water to bring total water present to 8 ml, together 
with 20 ml methanol and 10 ml of chloroform, then macerate 2 
minutes; add further 10 ml of chloroform and macerate for 30 seconds; 
add 10 ml of dist. Water and macerate again for 30 seconds. Centrifuge 
the mixture for 10 minutes at 2000 – 2500 rpm. Draw off as much as 
possible the lower chloroform layer containing fat without disturbing 
the supernatant layers by using a syringe. Filter it through a coarse 
filter paper. The clear filtrate is transferred into a dry previously 
weighed beaker. Evaporate the chloroform to dryness in water bath at 
75oC and complete drying in an oven at 105oC. 
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 Calculation: 
EE wt. (g) 
EE% = -----------------------------------------X 100 
Wt. of fresh sample (g) 
 
Determination of calcium content:  
Calcium was estimated by titration with EDTA according to David 
(1976). 
Reagents:  
• Standard calcium solution: Dissolve 1.2486 g calcium carbonate in a 
minimum volume of 5 M HCl and dilute to 500 ml with vi-distilled 
water. (1 ml = 1 mg calcium). 
• Versenate solution: Dissolve 4.0 g crystalline disodium ethylene 
diamine acetate in 800  ml bi-distilled water, add 0.86 g sodium 
hydroxide, dissolve and dilute to one liter, and standardize against the 
standard calcium solution. 
o Nitric acid. 
o Perchloric acid. 
o M sodium hydroxide. 
o Murexide. 
Procedure: Ashing: Ash 2 g o the prepared sample with nitric acid, bi-
distilled water and perchloric acid and heating till obtaining a clear solution 
and cooling. Dissolve the ash in slight excess of 10% nitric acid. Transfer to a 
50 ml volumetric flask and complete to the mark with bi-distilled water. 
Pipette a volume of the solution containing 3 -12 mg of calcium into white 
beaker. Dilute to 50 ml, neutralize with M sodium hydroxide and 5 ml in 
excess to produce the pH to 12.0, and then add 0.02 g murexide. Titrate with 
the versenate solution, stirring thoroughly till reaching the end point, which is 
from red to violet red. 
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Determination of phosphorus content: 
  Phosphorus was estimated by using spectrophotometer according to 
Cockerell, and Holliday (1975)  
Reagents: 
• Molybdovantate reagent: Dissolve 40 g ammonium molybdate 4H2O 
in 400 ml hot dist. water and cool. Dissolve 2 g ammonium metavana 
date in 250 ml hot dist. Water, cool and add 450 ml of 70% perchloric 
acid. Gradually add the molybdate solution to the vanadate solution 
with stirring and dilute to 2 liters. 
• Phosphorus standards: Prepare stock solution by dissolving 8.788 g 
potassium dihydrogen orthophosphate in dist. Water and making up to 
1 liter. Prepare the working solution by diluting the stock 1 in 20 
(working concentrate 0.1 mg P/ml). 
Apparatus:  
Spectrophotometer to read at 400  mµ. And Graduated flasks, 100 ml. 
Procedure:  
Ashing: weigh 2.5 g of finely ground material into a porcelain dish and 
ash as mentioned in the above method. Add 40 ml hydrochloric acid and a 
few drops of nitric acid to the residue boil, cool and transfer to a 250 ml 
volumetric flask. Dilute to volume and mix. Pipette an aliquot of the sample 
solution into a 100 ml flask and add 20 ml of the molybdovanadate reagent. 
Make up the volume, mix, and let stand for 10 minutes. Transfer aliquote of 
the working standard containing 0.5, 0.8. 1.0 and 1.5 mg phosphorus to 100 
ml flasks and treat as above. Read sample at 400 mµ. Determine mg 
phosphorus in each sample aliquot from the standard curve. 
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Appendix (II): Effect of dietary cowpea and inclusion of molasses on  
protein intake (g/bird) of broiler chicks. 
Age (Week) 
 
 
Cowpea level % Molasses level 
0 3 
Week1-2 
 
0.0 
10.0 
20.0 
81.36±1.01bx 
78.20±0.82cx 
83.43±0.57ax 
80.79±0.70ax 
78.32±0.53bx 
81.71±0.37ax 
Week2-3 0.0 
10.0 
20.0 
127.42±1.69cx 
135.64±1.62bx 
143.35±0.97ax 
131.10±1.17bx 
127.88±1.13cy 
134.09±1.46ay 
Week3-4 
 
0.0 
10.0 
20.0 
172.44±1.66bx 
173.42±0.85bx 
190.30±1.50ax 
162.78±2.37by 
166.12±2.46by 
177.87±1.74ay 
Week4-5 
 
0.0 
10.0 
20.0 
164.53±2.71bx 
163.10±2.43bx 
177.52±2.87ax 
153.20±2.72ay 
160.00±2.53ax 
154.88±2.14ay 
Week5-6 0.0 
10.0 
20.0 
167.58±2.39bx 
164.50±4.16bx 
175.85±5.55ax 
151.15±2.17by 
146.95±2.96by 
162.95±3.67ay 
Week1-6 0.0 
10.0 
20.0 
713.31±5.57ax 
714.86±4.10ax 
770.45±9.27ax 
679.01±6.31by 
679.26±8.66by 
711.50±4.82ay 
Values are means ± standard error. Mean values with different letters at the same column 
(a - d letters) or row (x – y letters) and period differ significantly at (P≤0.05). 
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Effect of dietary decorticated cowpea and inclusion of molasses on 
metabolizable energy consumption (Kcal/bird) of broiler chicks. 
Age (Week) 
 
 
Cowpea level % Molasses level 
0 3 
Week1-2 
 
0.0 
10.0 
20.0 
1131.88±14.08bx 
1088.13±11.42cx 
1160.75±7.91ax 
1124.00±9.67ax 
1089.65±7.41bx 
1136.88±5.16ax 
Week2-3 
 
0.0 
10.0 
20.0 
1772.63±23.46bx 
1887.13±22.56abx 
1994.38±13.45ax 
1824.00±16.29ax 
1779.13±15.68ay 
1865.75±2.25ay 
Week3-4 0.0 
10.0 
20.0 
2399.13±23.18bx 
2412.88±11.88abx 
2647.50±20.87ax 
2264.75±32.91by 
2311.13±34.18ax 
2474.75±24.21aby 
Week4-5 0.0 
10.0 
20.0 
2632.38±43.23abx 
2609.63±38.78bx 
2840.25±45.88ax 
2451.38±43.43ay 
2560.00±40.47ax 
2477.88±34.21ay 
Week5-6 0.0 
10.0 
20.0 
2681.25±38.19abx 
2632.00±66.56bx 
2813.63±88.85ax 
2418.50±34.78aby 
2351.00±47.37by 
2607.38±58.73ay 
Week1-6 0.0 
10.0 
20.0 
10617.50±84.62bx 
10629.63±61.62bx 
11456.63±145.26ax 
10082.50±95.04by 
10091.25±130.62by 
10562.25±74.32ay 
Values are means ± standard error. Mean values with different letters at the same column 
(a - d letters) or row (x – y letters) and period differ significantly at (P≤0.05). 
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Effect of dietary cowpea and inclusion of molasses on efficiency of energy 
utilization (EEU) values of broiler chicks. 
Age (Week) 
 
. 
Cowpea level % Molasses level 
0 3 
Week1-2 0.0 
10.0 
20.0 
4.27±0.20ax 
4.36±0.16ax 
4.34±0.09ax 
4.77±0.15ay 
4.15±0.06bx 
4.71±0.10ax 
Week2-3 0.0 
10.0 
20.0 
5.06±0.39ax 
4.82±0.11ax 
4.64±0.07ax 
4.94±0.12ax 
4.91±0.11ax 
4.95±0.07ax 
Week3-4 0.0 
10.0 
20.0 
7.02±0.59ax 
5.76±0.14bx 
5.89±0.10bx 
6.25±0.21ax 
6.79±0.18ay 
6.38±0.15ax 
Week4-5 0.0 
10.0 
20.0 
8.27±2.25ax 
6.64±0.19ax 
7.39±0.20ax 
6.46±0.14ax 
6.38±0.14ax 
6.84±0.19ax 
Week5-6 0.0 
10.0 
20.0 
7.53±0.34ax 
7.56±0.28ax 
8.28±0.31ax 
7.88±0.19ax 
7.62±0.24ax 
7.42±0.27ay 
Week1-6 0.0 
10.0 
20.0 
5.89±0.08ax 
5.84±0.09ax 
6.13±0.12ax 
6.09±0.12ax 
6.01±0.10ax 
6.15±0.13ax 
Values are means ± standard error. Mean values with different letters at the same column 
(a - d letters) or row (x – y letters) and period differ significantly at (P≤0.05). 
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Appendix (III):
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Figure (1): Effect of dietary cowpea inclusion without or w ith molasses addition of body 
weight development of broiler chicks
without molasses with molasses
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 Figure (2) Effect of cowpea inclusion without or with molasses on average daily body gain
 (g/ bird) of broiler chicks
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Fig. (3): Effect of dietary cowpea inclusion on average 
daily feed intake (g/bird ) of broiler chicks .
without molasses with molasses
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 Figure (5): Effect of dietary cow pea inclusion on average 
protein  efficiency ratio (PER) of broiler chicks 
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 Figure (6): Effect of dietary cow pea inclusion on average 
effeciency of energy utilization (EEU)  of broiler chicks  
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percentage of broiler chicks
